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SUMMARY
The Ottawa ankle rule project
demonstrated that more than
95% of patients with ankle
injuries had radiographic
examinations but that 85%
of the films showed no
fractures. A group of Ottawa
emergency physidans
developed two rules to
identify clinically important
fractures of the malleoli and
the midfoot. Use of these
rules reduced radiographic
examinations by 28% for the
ankle and 14% for the foot.

RESUME
Le projet (Ottawa ankle rule))
a demontre que plus de 95%
des patients victimes
de traumatismes a la cheville
subissaient des examens
radiologiques mais que 85%
des cliches ne revelaient
aucune fracture. Un groupe
de medecns d'urgence
d'Ottawa a elabore deux
regles permettant d'identifier
les fractures cliniquement
importantes de la malleole
et de la partie moyenne du
pied. L'utilisation de ces regles
a permis de reduire de 28%
les examens radiologiques
de la cheville et de 14% ceux
du pied.
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AMILY PHYSICIANS, AS MUCH AS

any other physician group,
are becoming increasingly
aware that our provincial

health care systems are financially
strapped and that our care of patients
must be more cost-effective. Foot and
ankle x-ray examinations for common
ankle injuries are typical examples of
"little ticket items," the many small tests
and procedures ordered by physicians.

Individually these items are inex-
pensive, but cumulatively, by sheer vol-
ume, they add as much to rising health
care costs as expensive but low-volume
procedures, such as magnetic reso-
nance imaging scans or open heart
surgery. An estimated $500 000 000 is
spent annually on ankle radiography
in Canada and the United States.
Most of these radiographs show
no fractures.
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To address this clinical problem,
the Ottawa ankle rule project has
been conducted in multiple phases
over the past 4 years by a group of
Ottawa emergency physicians and
researchers. In phase 0, we demon-
strated that more than 95% of ankle
injury patients seen at three Ottawa
hospital emergency departments
underwent an ankle or foot radi-
ographic series (or both) but that 85%
of these x-ray films showed no abnor-
malities.' We also showed that experi-
enced emergency physicians could
accurately distinguish fracture from
nonfracture cases; unfortunately, these
physicians were reluctant to use this
clinical skill.

In phase 1, we systematically eval-
uated 750 emergency department
patients for 32 clinical findings and
had 100 of these patients examined
independently by two physicians to
determine which clinical findings
were most reliable. Using sophisticat-
ed multivariate statistical analyses, as
well as a good deal of clinical com-
mon sense, we developed two rules to
help physicians decide which patients
had a negligible risk of fracture and
therefore no need of radiography2 In
phase 2, we prospectively validated
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and refined the rules in another 1485 patients
and found the rules to be 100% sensitive for
identifying clinically important fractures of the
malleoli and the midfoot.3

In phase 3, we put the Ottawa ankle rules into
practice by teaching them to all staffphysicians and
house staff working in the Ottawa Civic Hospital
emergency department over a 5-month period.4
Compared with baseline levels and compared with
a nearby "control" community hospital, we found

that radiography for 593 patients was reduced by
28% for ankle radiographs and by 14% for foot
radiographs. Patients discharged without radiog-
raphy spent 36 minutes less in the emergency
department, had much lower costs for radiogra-
phy and physician visits, were equally satisfied
with physician care, and were no more likely to
have subsequent x-ray examinations than were
patients who did undergo radiography in the
emergency department. Finally, the Ottawa
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ankle rules accurately identified all
93 malleolar and midfoot fractures
in the 593 patients.
We recently completed the

Multicentre Ankle Rule Study,
which involved more than
12 000 ankle injury patients in eight
Ontario hospitals ranging from
small community (Perth, Smiths
Falls, Brockville) to large communi-
ty (Brampton, Nepean) to teaching
(Kingston, Toronto) institutions.5
The study showed large reduc-
tions in ankle x-ray films in all
hospitals and by all types of physi-
cians (full-time emergency, family,
house staff) without an increase in
missed fractures.
The Ottawa ankle rules are easy

to learn and apply and are depict-
ed in Figure 1 as well as in an arti-
cle in the Jfournal of the American
Medical Association.4 Particularly
important for physicians to
remember is that the Ottawa ankle

rules have not been tested in chil-
dren and are not meant to over-
ride clinical judgment. The rules
should be used with caution if
patient assessment is unreliable
(eg, intoxication), there are other
painful injuries, the patient has
diminished peripheral sensation,
or if gross swelling makes palpa-
tion of bone tenderness impossi-
ble. Physicians must remember to
palpate the entire distal 6 cm of
the lateral malleolus and must not
forget the importance of medial
malleolar tenderness.

For further information about
the Ottawa ankle rules or to obtain
pocket cards or posters, contact
the author. a
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